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(54) GAS SUPPLY SYSTEM OF CARRIABLE AIRTIGHT CONTAINER 

(57)Abstract: 

PURPOSE: To reduce contamination for a 
semiconductor wafer in an airtight container by always 
flowing an economicaly constant amount of substitution 
gas. 

CONSTITUTION: This gas supply system of a carriage 
airtight container is provided with an airtight container 
10 which receives a semiconductor wafer W f of which 
the inside is airtightly closed with inactive gas 
atmosphere; inactive gas inside the airtight container 10; 
and a gas supplier 5 for supplying/ discharging. In the 
airtight container 10, there are provided one-way valves 
30, 31 that allow the inactive gas to flow in the direction 
reverse to each other in a plurality of gas paths 20, 21 
connecting this inside with the outside. Further, in the 
gas supplier, gas paths 50, 51 attachably or detachably 
corresponding to the respective gas paths 20, 21 are 
formed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The portable-type sealing container which contains a semi-conductor wafer and is 
sealed by the inert gas ambient atmosphere in the interior, In the gas supply system of the 
portable-type sealing container which comes to prepare for the interior of this portable-type 
sealing container the gas transfer unit which supplies / exhausts inert gas to said sealing 
container While preparing the one-way valve which permits the flow of said inert gas, 
respectively in the direction which is mutually contrary to two or more gas passagewaies which 
open this interior and exterior for free passage, to said gas transfer unit The gas supply system 
of the portable-type sealing container characterized by forming the gas passageway whose 
attachment and detachment was enabled corresponding to said each gas passageway. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the gas supply system of a portable-type sealing 
container for inert gas to permute the inside of the portable-type sealing container used for a 
clean room. 
[0002] 

[Description of the Prior Art] For example, although manufacture of a semi-conductor is 
performed in the clean room which defecated the internal ambient atmosphere, in order to 
prevent adhesion of dust to a semi-conductor wafer, conveyance between the processes in a 
clean room contains the wafer cassette which contained the semi-conductor wafer concerned to 
the sealing container of a portable type, and performs it. Furthermore, in order to prevent growth 
of the oxide film by the natural oxidation of a semi-conductor wafer in recent years, it is 
nitrogen N2 about the internal ambient atmosphere of this sealing container. He is trying for inert 
gas, such as gas, to permute. 

[0003] Thus, at recent years, it is nitrogen N2. Although a wafer cassette is put into the sealing 
container filled with gas and it is made to do conveyance and storage of Nitrogen N2 in a sealing 
container The concentration of gas may fall during conveyance standby and storage below at 
default value. In such a case, conventionally Nitrogen N2 Since it was carrying out [ return / to 
the original location ] after conveying the sealing container by which the concentration of gas fell 
to the gas purge station prepared in the clean room and re-purging it here Useless conveyance 
had to be performed and there was a problem that storage of a sealing container became 
complicated. 
[0004] 

[Problem(s) to be Solved by the Invention] In order to solve this problem, the artificer of the 
invention in this application has proposed [ Japanese Patent Application No. / No. 128850 / four 
to ] the gas supply system of the portable-type sealing container of a publication. The gas 
supply system of this portable-type sealing container makes the principal part the purge box 
which has space inside, the ramp which inserted in opening of this purge box and has sealed the 
opening concerned from the box inside, and the ** gas pipe and exhaust gas pipe which carry 
out opening to the interior of a purge box, changes opening of a purge box into a sealing 
condition, and the sealing container with a keylock is laid. And if the concentration of the inert 
gas in a sealing container (for example, nitrogen N2 gas) falls The keylock of this container is 
canceled, the variation rate of the lid is carried out only a little to a ramp side, and it is nitrogen 
N2 from distributed gas. While flowing in the building envelope of a purge box, and a container, 
gas By driving out the gas of the section to the exterior through an exhaust gas pipe among 
these, it is nitrogen N2 in a container. After permuting gas by the gas of high concentration (re- 
purge), again, a lid is locked by the keylock and the inside of a container is changed into a sealing 
condition. 

[0005] however , it be N2 with high concentration about the inside of a sealing container at the 
gas supply system of the portable type sealing container of a conventional technique . even if it 
lock a lid and keep a lid in the state of sealing after gas permute , an adsorbate (impurity ) begin 



emission in a container from the device sections , such as a container inside and a keylock , a 
moisture and an oxygen density go up , and a problem of pollute a semi-conductor wafer be . 
[0006] It is nitrogen N2 continuously [ in order to solve this problem ] from a ** gas pipe. 
Although continuing supplying gas is also considered In order the space of purge boxes other 
than a container is large and to lower unnecessary gas concentration Pure nitrogen N2 for a 
permutation Gas is needed in large quantities, and exhaust air of the unnecessary gas cannot be 
performed easily, either, but it is nitrogen N2. A gas supply system is enlarged by long duration 
starting and the purge box in the permutation of gas, and it will become uneconomical. 
[0007] This invention was made in order to solve this problem, and it aims at offering the gas 
supply system of the portable-type sealing container which can reduce the contamination to the 
semi-conductor wafer in a sealing container by always passing the permutation gas of a constant 
rate economically. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned problem, in the gas 
supply system of the portable-type sealing container of this invention The portable-type sealing 
container which contains a semi-conductor wafer and is sealed by the inert gas ambient 
atmosphere in the interior, In the gas supply system of the portable-type sealing container which 
comes to prepare for the interior of this portable-type sealing container the gas transfer unit 
which supplies / exhausts inert gas to said sealing container While preparing the one-way valve 
which permits the flow of said inert gas, respectively in the direction which is mutually contrary 
to two or more gas passagewaies which open this interior and exterior for free passage, the gas 
passageway whose attachment and detachment was enabled corresponding to said each gas 
passageway is formed in said gas transfer unit. 
[0009] 

[Function] thus, in the gas supply system of the portable-type sealing container of this invention 
Each gas passageway of a sealing container is connected to each gas passageway of a gas 
transfer unit, respectively. Inert gas is supplied in a sealing container through an one-way valve 
from one gas passageway. Inert gas can be extremely permuted by ease and the short time only 
by being able to exhaust the unnecessary gas in a sealing container (air, water, etc.) outside from 
the gas passageway of another side through an one-way valve, and connecting each gas 
passageway of a sealing container to the gas passageway of a gas transfer unit. 
[0010] Moreover, when picking out a portable-type sealing container from a gas transfer unit and 
conveying it, penetration of the unnecessary gas (air, water, etc.) from this gas passageway to 
into a container can be prevented by clausilium actuation of an one-way valve prepared in each 
gas passageway. 
[0011] 

[Example] Hereafter, the gas supply system of the portable-type sealing container which is one 
example of this invention is explained with reference to a drawing. Drawing of longitudinal section 
showing the gas supply structure of a system of a portable-type sealing container [ in / in 
drawing 1 / this example ], drawing 2 (a), and (b) are the important section enlarged drawings 
showing the configuration of the one-way valve of the gas supply system of the portable-type 
sealing container in this example. 

[0012] In drawing 1 , 1 is the gas supply system of the portable-type sealing container arranged 
in the predetermined location in a clean room, and makes the principal part the gas transfer unit 
5 and the sealing container 10 of a portable type. 1 1 is the body of the sealing container (POD) 
10, and the flange 13 is formed in this opening 12. Moreover, while fitting of the lid 15 is carried 
out through the annular sealant 14 into the opening 12 of the sealing container 10, the building 
envelope A of the sealing container 10 is changed into the sealing condition by locking the lid 
keylock 16 prepared in this lid 15. Moreover, predetermined spacing is separated to the hoop 
direction which has a predetermined radius (having the phase of 180 degrees), and the gas- 
passageway tubing 20 and 21 which opens the building envelope A and the exterior of the sealing 
container 10 for free passage is formed in this lid 15. Each gas-passageway tubing 20 and 21 
penetrated the lid 15 of each other in parallel, and is prolonged (the thickness of a lid 15 was 
penetrated and it has extended.), and one-way valves (check valve) 30 and 31 are arranged in 



these interior, respectively. 16 is the handle prepared in the exterior of the sealing container 10. 
17 is the wafer cassette which contained the semi-conductor wafer W, and it is laid, without 
closing each gas-passageway tubing 20 and 21 on the lid 15 in the building envelope A of the 
sealing container 10. 

[0013] As shown in the gas-passageway tubing 20 at drawing 2 (a), the stepped hole 22 where 
minor diameter hole 22A, major-diameter hole 22B, and minor diameter hole 22C continue one by 
one toward an edge side from a lid 15 is formed, and spherical valve element 30B has sat down 
considering the inclined plane which connects this major-diameter hole 22B and minor diameter 
hole 22C as valve seat 30A of an one-way valve 30. Spherical valve element 31 B of this one- 
way valve 30 is energized by valve seat 30A by the valve spring 23 stretched between step 22a 
of major-diameter hole 22B. Thereby, an one-way valve 30 permits the flow of the inert gas 
(nitrogen N2 gas) from the sealing container 10 outside to into a building envelope A, and 
prevents the reverse. Moreover, as shown in the gas-passageway tubing 21 at drawing 2 (b), the 
stepped hole 24 where minor diameter hole 24A, major-diameter hole 24B, and minor diameter 
hole 24C continue one by one toward an edge side from a lid 1 5 is formed, and spherical valve 
element 31 B has sat down considering the inclined plane which connects this major-diameter 
hole 24B and minor diameter hole 24A as valve seat 31 A of an one-way valve 31. Spherical valve 
element 31 B of this one-way valve 31 is energized by valve seat 31 A by the valve spring 25 
stretched between step 31a of major-diameter hole 31 B. Thereby, an one-way valve 31 is the 
nitrogen gas N2 from the building envelope A of the sealing container 10 to the exterior. The flow 
of gas is permitted and the reverse is prevented. 

[0014] 40 is the supply base of a gas transfer unit 5, to this top-face 40a, predetermined spacing 
was separated to the hoop direction which has the same radius as gas supply lines 20 and 21 
(having the phase of 180 degrees), the connector tubing 41 and 42 has projected, respectively, 
and the annular sealants 41 A and 42A are formed in each of this connector tubing 41 and 42 
edges, respectively. As for this connector tubing 42, the connector tubing 42 minds [ which is 
not illustrated ] the ** gas pipe 44 and the closing motion valve 45 through an exhaust gas pipe 
43 (exterior). It connects with the source 46 of gas supply which generates inert gas (for 
example, nitrogen N2 gas), respectively, and the flueing passage 50 is formed with the connector 
tubing 42 and an exhaust gas pipe 43, and the gas supply passage 51 is formed with the 
connector tubing 41, the ** gas pipe 44, and the closing motion valve 45. In addition, 52 is a 
detection sensor and the sealing container 10 detects whether it was certainly installed in the 
supply base 40 of a gas transfer unit 1 . 53 is the container guide set up by the supply base 40. 
[0015] And it is nitrogen N2 about the inside of the building envelope A of the sealing container 
10. In order for gas to permute, If each of these gas-passageway tubing 20 and 21 is made in 
agreement with each in the connector tubing 41 and 42 and is laid in the supply base 40 of a gas 
transfer unit 5 by the operator in a clean room, or automatic conveyance which is not illustrated 
The gas-passageway tubing 20, the connector tubing 41 and the gas-passageway tubing 21, and 
the connector tubing 42 are connected to an airtight through the annular sealants 41 A and 42A, 
respectively. Moreover, the detection sensor 50 detects whether the sealing container 10 was 
certainly laid in the supply base 40. After connecting each gas-passageway tubing 20 and 21 to 
each of the connector tubing 41 and 42, while operating the source 46 of gas supply Nitrogen N2 
generated in this source 46 of gas supply when the closing motion valve 45 was changed into the 
open condition Gas the connector tubing 41 is supplied through the closing motion valve 45-** 
gas pipe 44 — having — this — it supplies — having — nitrogen N2 Since the pressure of gas 
acts on spherical valve element 30B of an one-way valve 30, this spherical valve element 30 
resists the spring force of a valve spring 23, stand ups from valve seat 30A, and an one-way 
valve 30 opens it. Thereby, it is nitrogen N2. Gas passes along an one-way valve 30, and is 
supplied in the building envelope A of the sealing container 10 through the gas-passageway 
tubing 20. 

[0016] At this time, the building envelope A of the sealing container 10 is nitrogen N2. It is filled 
with gas and is nitrogen N2 in this space A. If gas becomes a predetermined pressure, the spring 
force of a valve spring 25 will be resisted, it will stand up from valve seat 31 A, and an one-way 
valve 31 will open spherical valve element 31 B of an one-way valve 31. Thereby, the 



unnecessary gas (air, water, etc.) of the building envelope A of a container 10 is exhausted by 
the processor (exterior of the sealing container 10) which is not illustrated through the gas- 
passageway tubing 21, the connector tubing 42, an one-way valve 31, and an exhaust gas pipe 
43. And it is the gas-passageway tubing 20 to nitrogen N2 in predetermined time amount While 
supplying gas in the sealing container 10 By exhausting the unnecessary gas in the sealing 
container 10 (air, moisture, etc.) outside from the gas-passageway tubing 21, it is nitrogen N2 in 
the building envelope A of the sealing container 10. The permutation of gas is performed and it is 
made the environment which the concentration of unnecessary gas (air, water, etc.) was 
reduced, and was suitable for storage of the semi-conductor wafer W. 

[0017] Subsequently, this nitrogen N2 While the permutation of gas is completed and suspending 
actuation of the source 46 of gas supply If the closing motion valve 45 is changed into a 
clausilium condition, while spherical valve 30B of an one direction 30 will sit down to valve seat 
30A by the spring force of a valve spring 23 and an one-way valve 30 will close the valve the 
pressure in the building envelope A of the sealing container 10 — constant value — becoming (it 
being the same pressure about the spring force of a valve spring 25) — spherical valve element 
31 B of an one-way valve 31 sits down to valve seat 31 A by the spring force of a valve spring 25, 
an one-way valve 31 closes the valve, and the sealing container 10 is changed into a sealing 
condition. And by the operator in a clean room, or automatic conveyance which is not illustrated, 
the sealing container 10 is picked out from the supply base 40, and it conveys to the 
predetermined destination. 

[0018] moreover, in laying and keeping the sealing container 10 to a gas transfer unit 5 Continue 
operating the source 46 of gas supply, and one-way valves 30 and 31 are changed into a valve- 
opening condition. They are always and nitrogen N2 during this storage. While continuing 
supplying gas in the sealing container 10 through the ** gas pipe 44-connector tubing 41 -gas- 
passageway tubing 20 and an one-way valve 30 The gas-passageway tubing 21 -one-way valve 
31 -connector tubing 42 and an exhaust gas pipe 43 are minded. By the time it exhausts 
unnecessary gas (air, moisture, etc.) to the exterior of the sealing container 10 one by one in the 
sealing container 10 and conveys the sealing container 10 to the predetermined destination The 
unnecessary gas (moisture and air) which it begins to emit in the sealing container 10 from the 
device section of a container inside and keylock 1 6 grade is exhausted to the exterior of the 
sealing container 10 one by one, and contamination of the semi-conductor wafer W is prevented. 

[0019] It seems that in addition, each gas supply line 20 and the one-way valves 30 and 31 
arranged in 21 are not limited to this, and may be shown in drawing 3 (a) and drawing 3 (b) in the 
gas supply system of the portable-type sealing container in this example. As shown in drawing 3 
(a), in the gas-passageway tubing 20, this major-diameter pore 22B by batch member 30C used 
as the valve seat of an one-way valve 30 Namely, two space B While forming the umbrella-like 
valve element 55 formed by the plastics which divides to C and constitutes an one-way valve 30 
in batch member 30C of the space B by the side of minor diameter pore 22A, or rubber material 
It is what formed two or more through-holes 56 which are open for free passage to the closed 
space D formed between batch member 30C by umbrella shaped part 55A of this umbrella-like 
valve element 55, and is nitrogen N2 from minor diameter pore 22C. Umbrella shaped part 55A of 
the umbrella-like valve element 55 stand ups from batch member 30C by gas, and it changes into 
a valve-opening condition. As shown in drawing 3 (b), in the gas-passageway tubing 21, this 
major-diameter pore 24B by batch member 31 C used as the valve seat of an one— way valve 31 
Moreover, two space E While forming the umbrella-like valve element 60 formed by the plastics 
which divides to F and constitutes an one-way valve 31 in batch member 31 C of the space F by 
the side of minor diameter pore 24C, or rubber material It is what formed two or more through- 
holes 61 which are open for free passage to the closed space G formed between batch member 
31 C by umbrella shaped part 60A of this umbrella-like valve element 60, and is nitrogen N2 from 
minor diameter pore 24A. Umbrella shaped part 60A of the umbrella-like valve element 60 stand 
ups from batch member 31 C by gas, and it changes into a valve-opening condition. 
[0020] Moreover, it sets to the gas supply system of the portable-type sealing container in this 
example. Although he is trying to connect airtightly each gas-passageway tubing 20 and 21 and 



each connector tubing 41 and 42 through the annular sealants 41 A and 42A by laying each gas- 
passageway tubing 20 and 21 on each connector tubing 41 and 42 As it is not limited to this and 
shown in drawing 4 , while forming the hollow 65 which carries out opening to the end face of 
each connector tubing 41 and 42 and arranging the annular sealant 66 to inner skin 65a of this 
hollow 65 These narrow diameter portions 20A and 21 A by fitting in in the hollow 65 of each 
connector tubing 41 and 42, respectively by forming in the point of each gas-passageway tubing 
20 and 21 the narrow diameter portions 20A and 21 A which can fit in in a hollow 65 the annular 
sealant 66 — minding — each gas-passageway tubing 20 and 21 and each connector tubing 41 
and 42 — ** — it is made airtight and you may make it connect 

[0021] Furthermore, the number of piping of the gas-passageway tubing 20 and 21 formed in the 
sealing container 10 and the gas transfer unit 5 and the connector tubing 41 and 42 is not limited 
to this. 
[0022] 

[Effect of the Invention] Thus, according to the gas supply system of the portable-type sealing 
container of this invention Each gas passageway of a sealing container is connected to each gas 
passageway of a gas transfer unit, respectively. Since inert gas can be supplied in a sealing 
container through an one-way valve from one gas passageway and the unnecessary gas in a 
sealing container (air, water, etc.) can be exhausted outside from the gas passageway of another 
side through an one-way valve Inert gas required in order to lower the unnecessary gas 
concentration in a sealing container is little. And in case exhaust air of the unnecessary gas can 
also be performed easily and inert gas is always supplied in a sealing container, while being able 
to reduce the contamination to a semi-conductor wafer economically Only by connecting each 
gas passageway of a sealing container to the gas passageway of a gas transfer unit, inert gas 
can be extremely permuted by ease and the short time. 

[0023] Moreover, since penetration of the unnecessary gas (air, water, etc.) from this gas 
passageway to into a container can be prevented by clausilium actuation of an one-way valve 
prepared in each gas passageway when picking out a portable-type sealing container from a gas 
transfer unit and conveying it, it can prevent that the semi-conductor wafer in a sealing 
container is polluted. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section showing the gas supply structure of a system of 
the portable-type sealing container in one example of this invention. 

[Drawing 2] (a) And (b) is this invention. It is the important section enlarged drawing showing the 
configuration of the one-way valve of the gas supply system of the portable-type sealing 
container in an example. 

[Drawing 3] (a) And (b) is the important section enlarged drawing showing the configuration of 
the modification of the one-way valve of the gas supply system of the portable-type sealing 
container in the example of this invention. 

[Drawing 4] It is the important section enlarged drawing showing the modification of the 

connection structure of gas-passageway tubing of the gas supply system of a portable-type 

sealing container and connector tubing in the example of this invention. 

[Description of Notations] 

5 Gas Transfer Unit 

10 Portable-Type Sealing Container 

20 21 Gas-passageway tubing 

30 31 One-way valve 

50 51 Gas passageway 
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DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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